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(57) Abstract: A centrifugal separator 
for cleaning of a gas from solid and/or 
liquid particles suspended therein, includes 
a stationary housing (1) and a rotor (19) 
arranged therein. The rotor at its one axial 
end has a central inlet (31a) Ibr gas to be 
cleaned and delimits a central space (28a) 
communicating with the inlet (31a). Around 
the central space (28a) a stack of conical 
separation discs (22) is arranged in the 
rotor. These discs form between themselves 
several through flow passages (23) which 
at their one ends communicate with the 
central space (28a) in the rotor and at their 
other ends communicate directly with a 
receiving chamber (44) surrounding the rotor 
in the stationary housing. The rotor (19) 
supports several turbine blades (34), which 
are arranged in a ring around the central 
inlet (31a) of the rotor, and at least one 
nozzle is adapted to direct a gaseous driving 
fluid towards the turbine blades for the rotor 
rotation. 
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A centrifugal separator for cleaning of a gaseous fluid 

The present invention relates to a centrifugal separator for freeing a 
gaseous fluid from particles suspended therein, solid and/or liquid, having 
5 a density larger than that of the gaseous fluid. Particularly, the invention 
concerns a centrifugal separator for this purpose, including 

- a rotor, that is rotatable about a rotational axis and has at one axial 
end a central inlet for said gaseous fluid, the rotor further delimiting a 
central space communicating with said central inlet, 

10 - a driving means for rotation of the rotor about said rotational axis, 

- a stationary housing which with a surrounding wall surrounds the rotor 
and said rotational axis and which between the rotor and the 
surrounding wall delimits a receiving chamber (44) for cleaned 
gaseous fluid as well as separated particles, 

15 - stationary inlet means situated at said axial end of the rotor and 

forming a gas inlet for the gaseous fluid, which communicates with the 
central inlet of the rotor, and 

- separation members supported by the rotor around said central space 
and forming several separation passages which have inlet ends 

20 communicating with the central space in the rotor and outlet ends 
opening directly into one part of said receiving chamber. 

A centrifugal separator of this kind is known by EP 0 011 270 A. 

25 One object of the invention is to provide a centrifugal separator of the 

defined kind, having a driving means that makes possible both a compact 
construction of the whole centrifugal separator and an efficient operation 
thereof. 
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Another object is to provided a centrifugal separator of the defined kind, 
in which the flow paths for uncleaned and cleaned gaseous fluid and for 
separated particles extend in a way such that no conflict arises between 
the requirennent of a compact construction and the requirement of an 
5 efficient driving of the centrifugal separator. 

These objects may be obtained in a centrifugal separator of the kind 
initially defined, that is characterized in that said driving means includes 
several turbine members, which are supported by the rotor and arranged 
10 in a ring around the central inlet of the rotor, and at least one supply 
member, e.g. a stationary nozzle, that is adapted to receive a gaseous 
driving fluid and direct this towards the turbine members for rotation of the 
rotor about said rotational axis. 

15 By means of a driving means of this kind the centrifugal separator may be 
made very compact, whereby the centrifugal separator can relative easily 
be used even were very little space is available, such as for instance in 
engine compartments of vehicles. The centrifugal separator is well suited 
among other things for cleaning of crankcase gases coming from internal 

20 combustion engines. The gaseous driving fluid required for the operation 
of the centrifugal separator may be conducted for instance through a 
hose to the centrifugal separator, which means that the centrifugal 
separator does not have to be placed immediately close to the drive 
source itself, e.g. a compressor or a pressure vessel for compressed air. 

25 

Preferably, a centrifugal separator according to the invention also 
includes stationary first outlet members forming a gas outlet from the 
receiving chamber for gaseous fluid having been freed from particles, and 
stationary second outlet members forming a particle outlet from the 
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receiving chamber, separate from the gas outlet, for particles having been 
separated from the gaseous fluid. 

A centrifugal separator according to the invention can be oriented in any 
5 suitable way. However, particulariy good conditions are created for 
taking care of cleaned fluid and separated particles if the centrifugal 
separator is oriented with said rotational axis extending substantially 
vertically and with the inlet for uncleaned gaseous fluid situated at the 
upper end of the rotor. 

10 

Preferably, said particle outlet Is situated centrally below the rotor, 
substantially aligned with said rotational axis, said gas outlet being 
situated between the particle outlet and said part of the receiving 
chamber, in which the separation passages of the rotor are opening. 

15 

Advantageously, the stationary housing surrounding the rotor is formed in 
a way such that driving fluid, having been used for driving of the rotor and 
thus leaving the ring of turbine members, is introduced into said receiving 
chamber and then leaves the centrifugal separator together with the 
20 cleaned gaseous fluid. If the centrifugal separator is used for cleaning of 
crankcase gases coming from a combustion engine and the centrifugal 
rotor is driven by means of compressed air coming from a turbo 
compressor belonging to the engine, said gas outlet may be connected to 
an air intake of the motor combustion room. 

25 

The aforementioned at least one supply member, which shall direct the 
gaseous driving fluid towards the turbine members on the rotor, may be 
arranged in different ways. It is possible to arrange the supply member in 
a way such that it directs the driving fluid axially towards the turbine 
30 members. However, it would be most advantageous to arrange the 
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supply member or the supply members radially inside or outside the ring 
of rotor turbine members. If two or more supply members are used, they 
are suitably distributed evenly around the ring of turbine members, so that 
a balanced load is obtained on the rotor from the forces to which it is 
5 subjected by the driving fluid. If only two supply members are used, they 
are therefore arranged at diametrically opposite sides of the ring of the 
turbine members. This is advantageous for the life of the bearings, by 
which the rotor is suspended in a stationary supporting device, e.g. the 
aforementioned stationary housing. 

10 

In a preferred embodiment of the centrifugal separator according to the 
invention the rotor is connected with a central supporting shaft which 
through a bearing device is suspended in a stationary supporting 
member, the ring of turbine members on the rotor being arranged 
15 substantially in the same axial plane as said bearing device. If the bearing 
device, in practice, is constituted by two somewhat axially spaced 
bearings, the ring of turbine members is preferably situated in a plane 
axially in the middle between these two bearings. 

20 The invention is further described in the following with reference to the 

accompanying drawings, in which figure 1 shows an axial section through 
a centrifugal separator according to a preferred embodiment of the 
invention and figures 2 and 3 show cross sections along the lines 
II - II and III - III, respectively, in figure 1. The axial section in figure 1 is 

25 taken along the line I - 1 in figure 2. 

The centrifugal separator shown in the drawings comprises a stationary 
housing 1 consisting of an upper part 2, an intermediate part 3 and a 
lower part 4. The parts are kept together by means of clamping members 
30 5 and 6. The upper housing part 2 forms an inlet 7 for a gas or gas 
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mixture to be cleaned by means of the centrifugal separator. The lower 
housing part 4 forms both an outlet 8 for gas having been cleaned and an 
outlet 9 for material having been separated from the gas. 

5 The intermediate part 3 of the stationary housing forms a surrounding 
wall surrounding a space within the housing and has, at its upper end, an 
annular end wall 10 extending a distance inwardly from the surrounding 
wall. Within the housing the annular end wall 10 supports a central 
sleeve 1 1 , the interior of which communicates with the above mentioned 
10 gas inlet 7 formed by the upper housing part 2. A gasket 12 is adapted to 
seal between the upper housing part 2 and the sleeve 1 1 . 

The sleeve 11 supports in its said interior, by means of several supporting 
members 13 (see figure 2), a central hub 14. The supporting members 
15 13 are distributed around the periphery of the sleeve and leaves between 
. themselves several passages 15 which at their upper ends communicate 
with the aforementioned gas inlet 7. 

On its inside the hub 14 supports a bearing sleeve 16 which, in turn, 
20 supports through bearing balls 17 a vertically extending shaft 18. The 
shaft 18 extends downwardly within the housing 1 and supports therein a 
rotor 19. The rotor is rotatable in the housing 1 about a vertical rotational 
axis R, 

25 The rotor 19 comprises a substantially conical or bowl-formed upper end 
wall 20 and a lower end wall 21 formed in the same way. Both end walls 
20 and 21 are facing with their concave sides upwardly towards the gas 
inlet 7 of the stationary housing. Between the end walls there is arranged 
a stack of conical separation discs 22 (only part of the stack is shown in 

30 figure 1), which between themselves delimit thin interspaces forming 
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through flow passages 23 for gas to be cleaned in the centrifugal 
separator. The end walls 20 and 21 and the separation discs 22 are kept 
axially compressed on the shaft 18 by means of a screw 24 and a spring 
25. 

5 

Figure 3 shows a separation disc 22 seen from above with respect to 
figure 1 . The disc has a conical outer portion 26 and a central portion 27 
connected therewith. The central portion has a large number of through 
holes 28 situated at some distance from the center of the disc and 

10 distributed therearound. In the assembled rotor 19 (see figure 1) these 
holes 28 form together with the interspaces between the central portions 
27 of the discs a central space 28a, which communicates with the afore- 
mentioned through passages 23 between the discs 22. Furthermore, the 
central portion 27 has a central non-round, in this case hexagonal, 

15 opening through which the aforementioned shaft 18 is intended to extend. 
As can be seen from both figure 1 and figure 3, the shaft 18 is 
surrounded by a sleeve 29 extending axially between the rotor end walls 
20 and 21 . The sleeve 29 has a circular inner cross section but a 
hexagonal outer cross section, so that the outside of the sleeve may be in 

20 rotational engagement with both the separation discs 22 and the end 
walls 20 and 21. 

On the upper side of each disc 22 there are several rib-like protuberances 
30, which are evenly distributed around the disc center and which extend 
25 across the conical portion 26 of the disc from the central portion 27 to the 
surrounding edge of the disc. The protuberances 30 serve both as 
spacing members between adjacent separation discs 22 in the rotor and 
as flow guiding members during the operation of the centrifugal 
separator, as will be explained later. The rib-like protuberances extend in 
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a way such on each separation disc that they form an angle with the 
generatrices of the conical portion 26 of the separation disc. 

The upper end wall 20 of the rotor has a radially inner portion 31 , that is 
5 formed in one piece with a centrai sleeve 32 surrounding the shaft 18, 
and a radially outer portion 33. The radially Inner portion 31 of the end 
wall 20 has several through holes 31a distributed around the central 
sleeve 32 and forming a central inlet of the rotor 19 for gas to be cleaned. 
The holes or inlet 31a communicate with the gas inlet 7 in the stationary 

10 housing part 2 through the interior of the stationary sleeve 1 1 . The 
radially inner portion 31 of the end wall 20 further has an annular axial 
flange 31b, which surrounds an end portion of the stationary sleevel 1 in 
a way such that a smallest possible interspace is present between the 
flange 31 b and the sleeve 11. If desired, a gasket may be arranged in 

15 this interspace. 

The radially outer portion 33 of the end wall 20 supports on its upper side 
a ring of turbine blades 34, extending concentrically with the rotational 
axis R of the rotor (see figure 2). The blades 34 are arranged in a 
20 downwardly facing annular groove on the underside of the end wall 10, 
formed between two downwardly directed annular, concentrical flanges 
35 and 36. The ring of turbine blades, thus, are supported on the radially 
largest portion of the rotor. 

25 As can be seen from figure 2, the two flanges 35 and 36 do not extend 
circularly all the way around the rotational axis R of the rotor. Thus, the 
outer flange 35 has two interruptions or gaps 37 and 38, whereas the 
inner flange 36 has one interruption or gap 39. Supported by the 
intermediate part 3 of the stationary housing a nozzle 40 extends into the 

30 first said interruption or gap 37 and is adapted to receive a pressurized 
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gas and to direct the flow of this gas towards the ring of turbine blades 34 
from the outside of the ring. The nozzle 40 is directed such that the gas 
flow will bring the blades 34 and, thereby, the whole of the rotor 19 into 
rotation about the rotational axis R, counter clockwise with respect to 
5 figure 2. 

The blades 34 are somewhat curved, as can be seen, although this is not 
necessary, and they conduct the gas stream supplied between the 
adjacent blades to the inside of the ring of blades, where the gas stream 

10 enters a small return chamber 41. This return chamber 41 is delimited 
between, on the one side, a returning member 42 constituting part of the 
stationary end wall 10 and a plate 42a fixed to the underside of the end 
wall 10 and, on the other side, the ring of turbine blades 34. The return 
chamber is formed in a way such that the gas entering into it from the 

15 interspaces between the turbine blades is conducted without substantial 
pressure loss in a curved bath a distance forwards in the rotational 
direction of the turbine blades to a certain position and, then, again in 
between the turbine blades 34 present at this position. In this way the 
pressurized gas is used once more for driving of the ring of turbine blades 

20 34. 

When the pressurized gas has again passed through the ring of turbine 
blades 34, it flows radially outwardly through the interruption or gap 38 in 
the flange 35 to an annular space 43 in the intermediate part 3 of the 
25 stationary housing (see figure 1). This space 43 communicates directly 
with a receiving chamber 44 surrounding the rotor 19 in the stationary 
housing 1. 

As can be seen from the qirawings, the part of the housing 1 surrounding 
30 the rotor 19 is substantially rotationally symmetrical and it has a shape 
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substantially adapted to the outer shape of the rotor. The outlet 8 for 
cleaned gas is situated in a conical portion of the housing part 4 at the 
same axial level as the lower rotor end wall 21 . The outlet 9 for material 
separated from supplied uncleaned gas is situated centrally below the 
5 rotor 19 aligned with the rotational axis R of the rotor. 

As can also be seen from the drawings (see particularly figure 2) the 
returning member 42 is formed in one piece with and substantially at the 
same axial level as the sleeve14 which on its inside supports the 
10 bearings 16, 17 for the rotor shaft 18. The returning member 42 thereby 
is situated radially between the bearing 16. 17 and the turbine blades 34. 
This gives the centrifugal separator a very compact construction with 
respect to the arrangement for the driving and journalling of the rotor. 

15 The above described centrifugal separator operates in the following 
manner. 

For rotation of the rotor 19 the nozzle 40 is charged from a source, not 
shown, with pressurized gas, e.g. compressed air. A gas stream is 
20 directed by the nozzle 40 from a gas supply area, formed by the gap 37 in 
the flange 35 radially outside the ring of turbine blades 34, towards the 
outside of this ring, so that the gas flows between the blades and brings 
them, and thereby the rotor 19, into rotation counter clockwise with 
respect to figure 2. 

25 

Driving gas coming out from the blade interspaces on the inside of the 
blade ring enters the return chamber 41 . in which it is deflected forwardly 
in the rotational direction of the blade ring and then is again directed 
towards the blades 34 for renewed driving thereof. After having been 
30 used twice for driving of the turbine blades the gas comes out through the 
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gap 38 in the flange 35 into the space 43 (see figure 1), from where it 
flows further on out into the receiving chamber 44 surrounding the 
rotor 19. 

5 A contaminated gas to be cleaned from solid and/or liquid particles 
suspended therein is supplied through the gas inlet 7 in the stationary 
upper housing part 2. The gas flows further on through the passages 15 
and the rotor inlet 31a into the central space 28a in the rotor 19. From 
the central space 28a the contaminated gas flows further through the flow 
10 passages 23 between the conical portions 26 of the separation discs 22. 

Between the separation discs 22 the contaminated gas is brought into 
rotation by the rotor, particles present in the gas and having a density 
larger than that of the gas being separated as a consequence of the 

15 centrifugal force and being brought into contact with the upper sides of 
the conical portions 26 of the separation discs. In contact with these 
portions of the separation discs the particles move as a consequence of 
the centrifugal force radially along generatrices of the portions 26, the 
particles, or coalesced liquid particles, being collected by the inclined ribs 

20 30. The separated particles are moved by the centrifugal force further on 
along the ribs 30 to the circumferential edges of the separation discs, 
from where they are thrown away from the discs and hit the surrounding 
wall 3 of the housing. 

25 The gas successively freed from particles flows between the adjacent 

separation disc 22, guided by the ribs 30, towards the surrounding edges 
of the discs and leaves the rotor at these edges. Through the receiving 
chamber 44 the cleaned gas flows out of the housing 1 through the outlet 
8. This outlet 8, as can be seen, is placed below the level at which 

30 particles separated from the gas are thrown away from the rotor 19 
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towards the surrounding wall 3. Also the gas having been used for 
driving of the rotor leaves the stationary housing through the outlet 8. 

Due to the fact that the contaminated gas enters the central space 28a in 
5 the rotor 19 substantially without rotational movement, whereas the 
cleaned gas leaves the rotor under rotation at a radius larger than the 
radius of the central space 28a, an underpressure will arise in the central 
space 28a. Hereby, the contaminating gas need not be supplied to the 
rotor at an over pressure. Instead, it may be sucked into the rotor from 
10 the gas inlet 7 of the stationary housing 1 . 

The particles separated from the gas, solid and/or liquid, move 
downwardly along the inside of the surrounding wall 3 and further along 
the conical lower part of the housing 1 and out through the outlet 9. By 
15 the shape as shown in figure 1 of the outlet pipe forming the outlet 8, i.e. 
by the fact that this outlet pipe extends a short distance into the interior of 
the housing 1 and is provided with a flange, it is avoided that separated 
particles are entrained with cleaned gas out through the outlet 8. 
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Claims 

1. A centrifugal separator for freeing a gaseous fluid from particles 
suspended therein, solid and/or liquid, having a density larger than 
5 that of the gaseous fluid, including 

- a rotor (19), that is rotatable about a rotational axis (R) and has at one 
axial end a central inlet (31a) for said gaseous fluid, the rotor further 
delimiting a central space (28a) communicating with said central inlet 
(31a), 

10 - a driving means for rotation of the rotor (19) about said rational axis R. 

- a stationary housing (1) which with a surrounding wall (3) surrounds 
the rotor (19) and said rotational axis (R) and which between the rotor 
and the surrounding wall delimits a receiving chamber (44) for 
cleaned gaseous fluid as well as separated particles, 

15 - stationary inlet means (2) arranged at said axial end of the rotor (19) 
and forming a gas inlet (7) for said fluid, which gas inlet (7) 
communicates with the central inlet (31a) of the rotor, and 

- separation members (22) which are supported by the rotor around 
said central space (28a) and which form several separation passages 

20 (23) having inlet ends communicating with the central space (28a) in 
the rotor and outlet ends opening directly in a part of said receiving 
chamber (44) between the rotor and said surrounding wall, 

characterized in 

25 

- that said driving means includes several turbine members (34), which 
are supported by the rotor (19) and arranged in a ring around the 
central inlet (31a) of the rotor, and at least one supply member (40) 
that is adapted to receive a gaseous driving fluid and direct this 
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towards the turbine members (34) for rotation of the rotor about said 
rotational axis ( R ). 

2. A centrifugal separator according to claim 1, in which the centrifugal 

5 separator includes also stationary first outlet members, which form a gas 
outlet (8) from the receiving member (44) for gaseous fluid having been 
freed from particles, and stationary second outlet members forming a 
particle outlet (9) from the receiving chamber (44), separated from the 
gas inlet (8), for particles having been separated from the gaseous fluid. 

10 

3. A centrifugal separator according to claim 1 or 2, in which the rotor 
(19) is oriented such that said rotational axis ( R ) extends substantially 
vertically. 

15 4. A centrifugal separator according to claim 3, in which the central inlet 
(31a) of the rotor is situated at the upper axial end of the rotor, 

5. A centrifugal separator according to claim 3, in which said gas outlet 

(8) is situated below said part of the receiving chamber (44) in which the 
20 separation passages (23) open with their outlet ends. 

6. A centrifugal separator according to claim 4 or 5, in which said particle 
outlet (9) is situated centrally below the rotor (19) substantially aligned 
with said rotational axis (R). 

25 

7. A centrifugal separator according to claim 6. in which the stationary 
housing (1) is tapering substantially conically towards the particle outlet 

(9) . 
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8. A centrifugal separator according to claim 7, in whicti tlie gas outlet (8) 
is situated in the conically tapering part of the stationary housing (1). 

9. A centrifugal separator according to any one of the preceding claims, 
5 in which said separations members includes stack of conical separation 

discs (22) arranged coaxially with said rotational axis (R) and forming 
said separation passages (23) between themselves. 

10. A centrifugal separator according to claim 9, in which the conical 
10 separation disc (22) have apex ends and base ends, said base ends of 

the discs facing axially towards said central inlet (31a). 

1 1 . A centrifugal separator according to claim 9 or 10, in which each 
conical separations disc (22) has several central through openings (28) 

15 forming together with interspaces between the separation discs said 
central space (28a) in the rotor. 

12. A centrifugal separator according to any one of the preceding claims, 
in which the stationary housing (1) is formed such that driving fluid, that 

20 leaves the ring of turbine blades (34), is conducted into said receiving 
chamber (44). 

13. A centrifugal separator according to claim 12, in which a space (43) 
surrounding the ring of turbine members (34) and adapted to receive 

25 driving fluid having been used for driving of the rotor (19) communicates 
with said receiving chamber (44). 

14. A centrifugal separator according to any one of the preceding claims, 
in which the rotor (19) at its axial end having said central inlet (31a) has a 

30 bowl-formed end wall (20) having a concave outside, the ring of turbine 
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members (34) being supported at a radially outer edge portion of said 
bowl-formed end wall. 

15. A centrifugal separator according to claim 14, in which separation 
5 mem.bers supported by the rotor include a stack of conical separation 

discs (22) having apex ends and base ends, the base ends facing axially 
towards said bowl-formed end wall (20). 

16. A centrifugal separator according to any one of the preceding claims, 
10 in which the rotor is connected with a shaft (18) that through a bearing 

(16, 17) is supported by a stationary supporting member (14). said gas 
inlet extending through an annular area (15) around the rotational axis 
(R ), situated between the stationary supporting member (14) and the ring 
of turbine members (34). 
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